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OSMIC ACID.— ITS USES AND ADVANTAGES IN 
MICROSCOPICAL INVESTIGATIONS. 



By Thomas B. Redding, Ph. D., Newcastle, Ind. 



Osmic acid is an oxide of the precious metal osmium, and is 
represented by the formula O s 4 , being composed of one atom of 
osmium and four of oxygen. It is very volatile, and has an offensive 
and disagreeable odor. Its action upon the mucous membranes of 
the nose, eyes, &c, is quite irritating, and in using it great care 
should be taken not to inhale its fumes, nor to allow them to reach 
the eyes and nose. It is found in market in the form of white crys- 
tals, in small glass capsules hermetically sealed, usually in small 
quantities, generally one-thirty-second part of an ounce. It should 
always be excluded from the light as much as possible, as light has a 
tendency to produce decomposition and change. Osmic acid is a 
valuable reagent, both for staining and hardening certain tissues. 

PREPARING FOR USE. 

To prepare the proper solutions for microscopic use, proceed as 
follows : Take a glass bottle, of sufficient capacity, with a ground 
glass stopper, and cover it thoroughly with black paper, so as to 
exclude all light, covering the exposed parts of the stopper in the 
same manner. If you have a capsule of osmic acid containing one- 
thirty-second of an ounce, for a one per cent, solution, put three 
ounces of distilled water in the bottle and then drop the capsule into 
it and shake violently, so as to break the capsule, or, if that does not 
succeed, break with a clean glass rod. In a few hours the acid will 
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have dissolved, and the fluid will be ready for use. For removing 
from bottle, use a dropping-tube kept especially for that purpose. 

METHODS FOR USING. 

Staining with osmic acid may be effected in two ways : The 
one, by immersing the object in the fluid; the other, by exposing the 
object to the vapor of the solution. I have occasionally used with 
success a third method, that of injection, which is only a modifica- 
tion of the first. 

The first is effected by merely applying the fluid in any conven- 
ient way, as on a slide, or in a watch glass, to the object to be 
stained. For this purpose a one per cent, solution is as strong as 
will ever be needed, while, as a general rule, a solution of one-fifth 
or one-tenth the above strength will answer as well, or better. The 
time required for staining varies according to the object to be 
stained. Infusoria, delicate alga?, delicate embryonic tissue, nerve 
fibers, and the internal organs of worms and insects will stain suffi- 
ciently in one or two minutes; other objects will require from a few 
minutes to ten hours or more. It should be remembered that after 
the object is removed from the fluid the process of staining will still 
go on for some time, unless the object is thoroughly washed from all 
excess of acid. It is, therefore, always best to stop the process, with 
very delicate tissues that may be injured by washing, a little short of 
the tint desired, as the stain will be very sure to become stronger 
after a short exposure to the light. 

OSMIC ACID INJECTIONS. 

I have succeded in staining the nerve-fibers, nerve-plates, blood- 
corpuscles, epithelium, protoplasmic, and other elements connected 
with or adjacent to the blood-vessels of the frog, toad, kitten, etc., by 
first injecting the vessels, through the aorta, immediately after death, 
with a very dilute solution of osmic acid in water and glycerine, 
equal parts. I use from twenty to thirty drops of the one per cent, 
solution to the ounce of water and glycerine. Follow the above 
injection, in two or three hours after, with an injection of Beal's 
blue, or with carmine jelly fluid, reduced to a delicate rose-tint by 
excess of water and gelatine, and most exquisite preparations will be 
obtained, which may be further differentiated with other stains. 
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The second and best method of staining with osmic acid is by 
exposing the object to be stained to the vapor of the acid solution; 
and it is also the most economical. To do this, procure a two- or 
three-ounce bottle, with a mouth about three-fourths of an inch in 
diameter and fitted with a ground glass stopper. Cover with black 
paper, as before directed. Put into this bottle a drachm or two of 
the osmic acid solution. Procure a small, tight box, with a block of 
wood about two inches thick fitted into the bottom. Bore a hole in 
the center of this block that will receive the bottle, so as to prevent 
the bottle being upset by any accident. The bottle thus supplied with 
acid, and placed in the box, with a closely-fitting lid, is ready for 
use. Prepare the section to be stained by carefully spreading it upon 
a slide in a little water and glycerine, equal parts, or in any other 
suitable fluid. Then remove all surplus fluid. When the object is 
ready for staining, remove the stopper from the bottle and invert 
the slide, with the object downward, over its mouth, exposing it to 
the vapor of the contained liquid. A minute drop of the glycerine 
run around the edge of the mouth of the bottle will prevent all 
escape of the vapor. Close the box and leave the object in this 
position the required length of time. For killing and fixing infusoria 
and for staining embryonic and other very delicate tissues, a few 
minutes will ordinarily suffice. For histological and coarser speci- 
mens, from one to twenty-four hours will be required. The fluid 
thus employed will suffice to stain a great many specimens and sec- 
tions before becoming exhausted, if the light be carefully excluded. 

The vapor method changes the elements less and admits of fur- 
ther staining processes more readily than any other method. In my 
experience I have found logwood and eosine the best stains to use 
after treating with osmic acid. Either will give good results with 
most tissues. Other stains may be used. In using carmine, I have 
found it best to stain the tissues before exposing to the vapor of 
osmic acid. Sometimes the vapor will attack the carmine and nearly 
obliterate it, but usually I have had good success in the use of this 
method. 

For infusoria, algae, etc., fixed and stained with osmic acid, 
I have found the following to act well, both as a stain and a 
preservative : Picro-carmine, one part ; distilled water, one part ; 



1 86 PROCEEDINGS OF THE AMERICAN 

glycerine, one part; apply by allowing a drop to run under the cover- 
glass on the slide. 

AS A HARDENING AGENT, 

I have found osmic acid valuable for very delicate structures, 
such as brain, nerve and embryonic tissues; especially for soft tissues, 
which are to be cut into sections. For this purpose I use the following 
method: Take of a one per cent, solution of osmic acid, one part; a 
mixture of equal quantities of water and glycerine, two parts; of a one 
per cent, solution of chromic acid, two parts; alcohol, one-half part; 
mix. The specimen to be hardened should be small. After remain- 
ing in the solution a few days or hours, according to size, character, 
etc., the process is finished by transferring the specimens to 25 per 
cent., 50 per cent., 75 per cent, and absolute alcohol, successively. 

Where a tissue has become too deeply stained with osmic acid, 
it may be bleached by putting it into a weak aqueous solution of 
ferricyanide of potassium, care being taken afterwards, to thoroughly 
wash the section in water. The cyanide of potassium will effect the 
same purpose, but must be used with care. 

The use of osmic acid will be best appreciated after using it a 
while. I have some very beautiful specimens of infusoria, algae, and 
other objects, killed, fixed and stained with it, which have been 
mounted nearly a year, and show no signs of change, as yet. It is 
especially valuable in examining the white blood-corpuscle, as it in- 
stantly kills it and fixes the psuedopodia. It is, also, especially val- 
uable in bringing out clearly glandular, nerve and fatty structures, 
and tissues. I have specimens of sudorific, sebaceous, and other 
glands that are better brought out by its use than in any other 
method that I have ever used. A specimen of the meibomian glands 
of the upper eyelid is exceptionally fine and beautiful. It is, also, 
very valuable in differentiating all structures affected by fatty degen- 
eration, particularly in the early stage of this regressive action. 

Nerve-tissues prepared according to Beale's method, and then 
exposed to the vapor of osmic acid, make very valuable specimens 
for study. I have not found osmic acid of much service in the 
examination of vegetable tissues, except in the algas and some of the 
fungi and lichens. 



